Population growth is the major reason for increased food demands and countries face difficult challenges in ensuring food security. This study was conducted to investigate the prospects of urban agriculture (UA) development in Penang state, Malaysia, from the experts' perspective, particularly on the strengths, weaknesses, opportunities and threats (SWOT). Fifty-seven Penang state stakeholders were interviewed. This study applied qualitative analysis method using SWOT analysis to identify and prioritize strategies for urban agricultural development in order to assist planners to manage urban agriculture for achieving food security in urban areas. Based on the results of the SWOT analysis, strategic plans for urban agriculture development system were prioritized into legal framework, financial, infrastructure, land, water, environment and health, social, marketing, and research and development aspects. Finally, a number of strategies for sustainable development of urban agriculture were outlined in order to reduce the weaknesses, avoid the threats, improve the strengths, and grasp the opportunities for the development of urban agriculture production in the Penang state.
RESEARCH BACKGROUND

Study Area
This study was conducted in the Penang state, located on the northwest coast of Peninsular Malaysia, by the Strait of Malacca. It has two separate areas, namely the Penang Island and Seberang Perai (formerly known as Province Wellesley) on the mainland. Penang has five administrative districts, namely the North-East district (Daerah Timur Laut) and South-West district (Daerah Barat Daya) on the Penang Island; and the North Seberang Perai district (Daerah Seberang Perai Utara), Central Seberang Perai district (Daerah Seberang Perai Tengah) and South Seberang Perai district (Daerah Seberang Perai Selatan) in Seberang Perai. Penang has a land area of 1,030 square kilometres (Department of Statistics Malaysia, 2011). Small and larger scale agriculture in Penang state are included in the category of urban and suburban agriculture. The land in Penang is considered among the best farming land suitable for all types of crop production. Penang farmers practice crops production (staples, vegetables, fruit, and herbs), staples and cash-crops production, mixed farming production (crops and livestock), vegetable production, fruit production, plant/flowers production, and herbs plants production (Ramaloo, Siwar, & Isahak, 2017) .
SWOT Analysis
A SWOT (Strengths -Weaknesses -Opportunities -Threats) analysis is a method used to assist in identifying strategic directions for an organization. In the early 1960s, the Harvard Business School Faculty developed the SWOT organizing framework of matching an organization's internal factors (resources, capabilities, and limitations) with its external environment as a first step in the process of strategy development (Hill & Westbrook, 1997) and its relation in making decision (Shrestha, Alavapati, & Kalmbacher, 2004) . The SWOT analysis is a strategic planning tool concerned with the analysis of an organization's internal and external environments (Salmi, Ahmed, & Hasnan, 2015; David, David, & David, 2016) . This analysis compares strengths and weaknesses (the resources) of an organization to opportunities involved in the growth and improvement of an organization and examines the external threats generated by its environment (Valentin, 2005; Ommani, 2011) . SWOT analysis is typically carried out in the form of a group meeting with common themes or interactions (Brooks, Heffner, & Henderson, 2014) , although it is not impossible for the SWOT analysis of a particular subject to be identified by a single individual. According to McNutt (1991) , a group of people represents different perspectives on the action to be done and different expertise in order to identify the SWOT based issues. The meeting with a group may be either prepared with relevant documents or questionnaires. Weihrich (1999) modified the SWOT into the format of a matrix, matching the internal factors (strengths and weaknesses) with its external factors (opportunities and threats) to generate strategies. As a framework, SWOT can be represented in a simple two-by-two matrix, as shown in Figure 1 . This matrix representation allows key issues to be summarized and then debated within a participatory strategy-making session to best surface the ideas and specialized knowledge of key parties within the stakeholders or organization.
Positive (to achieve the goal) Negative (to achieve the goal) Internal origin Strengths Weaknesses External origin Opportunities Threats Figure 1 : SWOT Analysis matrix SWOT analysis matrix is one of the efficient qualitative models that have been widely used for various subjects. Although SWOT analysis has been generally used in business plans, nowadays it is used to evaluate issues and policies related to decision-making and also to evaluate sustainable agriculture in a systematic way. Falsolayman and Sadeghi (2013) used SWOT analysis to evaluate sustainable agriculture in a systematic way even though SWOT analysis has been generally used in business plans. SWOT analysis has also been used for sustainable development (Ommani, 2011; Reihanian, Mahmood, Kahrom, & Tan, 2012; Zhang, 2012; Ghorbani, Valiollah, Rafiaani. & Azadi, 2015) . While, Halla (2007) , Liu (2013) , and Valipour, Akbari and Zaker (2013) used SWOT analysis to formulate strategies for UA development.
This study uses SWOT analysis tool as a strategic planning approach to indicate strategies for developing UA in the Penang state, Malaysia. This method has been adapted to identify critical factors affecting the development of UA and to undertake preliminary decision making and planning (Arslan & Er, 2008) for developing UA in mega cities. SWOT analysis is a continuation of the situation analysis of internal-external factors, where 'strengths' apply to current forces associated with a UA whereas 'opportunities' refer to what actions could be taken to enhance this development, and 'weaknesses' refer to current problems whereas 'threats' are problems waiting to happen. The combination of these interactions produced some general strategies to develop urban agricultural activities to achieve food security and sustainability in Penang state.
Data Preparation and Analysis
This research is a qualitative study. To conduct the SWOT analysis, face to face semi-structured interviews with different stakeholder groups were carried out. Expert interviews were considered as an efficient method of gathering data, especially in exploratory phase of a project (Bogner, Littig, & Menz, 2009 ). An expert group workshop and personal interviews were held amongst 57 member participants of urban farmers, agriculture stakeholders, municipal city stakeholders and university academic members (Table 1) . In order to explore different aspects of the experts' views, experiences and perspectives on developing UA, the interview questionnaire mainly consists of open-ended questions. Interview sessions were held in each district of the Penang state and covered topics and questions related to UA policies, research, marketing, opportunities, challenges and future prospects. The SWOT analysis does not require any special tool to make the questionnaire or calculate the data collected from the stakeholders. The most important part of this analysis were open interviews and focus groups to find the strengths, weaknesses, opportunities and threats, and finally develop a strategic plan for UA development.
RESULTS
Based on the observations and data from Penang stakeholders, the SWOT factors were mapped one by one. Table 2 shows the list of strengths, weaknesses, opportunities, and threats in the SWOT analysis of Penang stakeholders. The authors outlined SWOT matrix that was based on the identification and categorization of major UA issues within each cell of the matrix.
A lot of interesting facts about UA issues were found, which can be classified in each of the SWOT components. SWOT analysis itself actually includes two factors: internal factors (strengths and weaknesses) and external factors (opportunities and threats). Internal factors are factors which influence is wholly derived from the study object, in this case urban agriculture development in Penang state itself can bring a positive influence (strength) and can also bring a negative influence (weakness). Meanwhile, external factors are factors that originate outside of development of the UA but from nature, the environment, and the influence of other outsiders. The SWOT analysis has been useful in deciding the concept strategy accurately. 
SWOT Strategies
The UA strategic planning in Penang state marks the beginning towards action and implementation of UA. The success of UA depends on how the key players, namely Ministry of Agriculture and Agro-Based Industry, state government, local government, Food Policy Council, Economic Planning Unit, municipal and city councils, Department of Agriculture, Department of Irrigation and Drainage, Department of Environmental Protection, Health Department, Federal Agricultural Marketing Authority (FAMA), Non-governmental organizations (NGOs), universities and farmers' associations manage and implement urban agricultural activities as a new sector. Based on the SWOT matrix analysis, the authors propose a strategy plan for enabling legal framework, research, and capacity building for relevant stakeholders to develop urban agriculture in Penang to achieve a sustainable urbanization system (Table 3) . UA will ensure food security and poverty eradication if the authorities can create a clear legal framework. The involvement of various stakeholders in UA should be implemented at all levels through a systematic structure. Capacity building for municipalities should be implemented to ensure that urban agricultural policy objectives are met. UA policy needs to be set up and coordinated by local governments especially in municipalities.
DISCUSSION
The aim of this study is to understand the involvement, influences, interactions and relationships networking among key stakeholders on developing UA activities and food systems in the study area. The development of UA in Malaysia is still in early stages. Stakeholders and farmers have different perceptions and priorities about the UA. Among the fifty-seven priority stakeholders: Fifty-two of them (Penang Department of Agricultural and urban farmers) were those who have leadership in implementing and involving on UA activities and program; three of them (university academics) were those involved in research and investigation of UA development, while two stakeholders did not have any involvement in implementing UA program (municipal and city council stakeholders).
This research is based on the internal and external (SWOT analysis) factors and strategic planning tool to develop UA. From the analysis, 8 strength factors and 7 opportunity factors as advantages, and 9 weakness factors and 5 threat factors as constraints were identified as facing Penang state UA
